Modifications in brain CaM kinase II after long-term treatment with desmethylimipramine.
The present study investigated the effect of long-term (15 mg/kg for 15 days) and acute (15 mg/kg, single administration) treatment with desmethylimipramine, a tricyclic antidepressant drug, on calcium/calmodulin-dependent protein kinase II (CaMKII), a kinase implicated in the mechanism of antidepressant drug action. Similar to selective and non-selective serotonin reuptake inhibitors, long-term, but not acute, treatment with desmethylimipramine markedly increased the activity of CaMKII in the hippocampal synaptic vesicle fraction (+51.9%). The kinase activity was also increased in the same fraction of frontal cortex (+24.2%) and in the striatum (+45.9%), although in this last area the mechanism appeared to be different because the protein level of the kinase was also markedly increased (+43.7%). However, the effect of treatment was not restricted to the presynaptic kinase, because CaMKII activity was also increased in the total cellular cytosol in cortical areas. The autonomous (calcium-independent) activity of CaMKII was assayed for the first time after antidepressant treatment, and found to be increased in synaptic vesicles of all three areas. These results confirmed the involvement of CaMKII in antidepressant drug action and suggested that modulation of transmitter release is a primary component in the action of psychotropic drugs.